Statement: Zoospores' ability to detect light or chemical gradients varies within 13 Allomyces. Here, we report a multimodal sensory system controlling behavior in a fungus, and 14 previously unknown variation in zoospore sensory suites.
92
The uncertainty surrounding the sensory suites of Allomyces zoospores demands 93 experimental evidence to clarify number and types of modalities used during dispersal and 94 settlement. Addressing the current deficits in our understanding of fungal sensory systems is also 95 motivated by the potential to discover a system that will further our knowledge of multisensory 96 evolution and function in early opisthokonts. Here, we investigate the responses to chemical and 97 light gradients in three species of Allomyces; revealing previously unknown variation in fungal 98 sensory systems, and discovering a novel multisensory system in a zoosporic fungus. gametangia. Using a stainless steel sterile mesh, we strained the colonies out of growth media 124 and rinsed them 5 times with dilute salts solution to remove the growth media from the colonies. 125 We then placed the rinsed colonies and strainer in a pyrex dish with 10 mL of dilute salts 126 solution and allowed them to sporulate for no more than 90 min. Once either sufficient spore 127 density had been reached (5x10 5 spores mL -1 for chemotaxis, 1x10 6 spores mL -1 for phototaxis) 128 or 90 minutes had elapsed, the mesh and colonies were lifted out of the dish (Machlis, 1969). Phototaxis trials added 10 mL of sporulation product, diluted to 5x10 5 spores mL -1 , to the test chamber and 138 allowed the solution 15 minutes in total darkness to dark adapt and randomize spore distribution.
139
After dark adaption, spores were exposed to a white light (USHIO halogen bulb) through a 5 mm 140 diameter fiber optic cable positioned 5 cm from the leading edge of the test chamber. To 141 calibrate the amount and intensity of light, we used a JAZ Oceanoptics light sensor with 142 Spectrasuite v2.0.162. We adjusted the intensity of the light to 1.8-1.0x10 13 mol of photons cm -2 143 on the edge closest to the light source. Zoospores were exposed to light for 15 minutes, after 144 which we divided the test chamber into 4 sequential sub-chambers (10x25x15mm) using sterile 145 glass slides. This resulted in 4 sub chambers (1, 2, 3, and 4) arranged linearly so that sub 146 chamber 1 was closest to the light source, while subchamber 4 was the farthest away ( Fig. S1A ).
147
We gently agitated the liquid in each subchamber to homogenize swimming spore distribution 148 and counted spore density in four, 10μl samples from each subchamber using a hemocyometer.
149
A total of 10 control treatments (no light exposure) and 18 experimental treatments were 150 conducted for each species. 
154
The amino acids and combinations thereof we tested were Lysine (K), Leucine (L), Proline (P), 155 L+K, L+P, K+P, L+K+P, and Buffer (50 mmol KH2PO4) solution (referred to as 'treatment 156 solutions' from here on). All amino acid concentrations were 5x10 -4 mol. We created a chemical 157 dispersal apparatus by drilling a hole through the lid of a 60x15mm petri dish and inserting a 158 5mm inner diameter glass pipette. We secured dialysis membrane (3500 MWCO) to the tip of 159 the pipette and positioned it 3mm above the bottom of the petri dish ( Fig. S1B ). This creates a 160 gradient in the petri dish of whatever solution is placed behind the dialysis membrane, allowing 161 zoospores to navigate to the membrane, where they settle and can later be counted. The dialysis 162 membrane was soaked and rinsed with DI water for 24 hours to remove potential contaminants 163 and bubbles that would affect results (Carlile and Machlis, 1965).
164
To test for chemotaxis, we added 10 mL of sporulation product (diluted to 5x10 4 spores 165 mL -1 ) to the petri dish and 300 μl of treatment solution into the pipette. As a control, we used 166 300 μl of buffer alone. We allowed the spores to react to the gradient in total darkness for 90 167 minutes. At the end of the trial time, we removed the pipette and dialysis membrane from the 168 dish and gently shook it to remove excess liquid (Machlis, 1969) . We counted spores settled on 169 the membrane under an Olympus szx7 at 400x or greater magnification. 
Results

216
A. reticulatus relies on phototaxis 217
Zoospores of A. reticulatus showed no significant deviation from the control when 218 exposed to any amino acid treatment (P > 0.05 for all treatments) ( Fig. 1 ). In accordance with 219 existing literature, A. reticulatus showed a significant response to a light gradient (Robertson, 220 1972). The number of zoospores swimming in the subchamber closest to the light source (Fig. 2) 221 was significantly higher than when no light source was present (P = 0.0005). new variation in sensory suites discovered in this study, will aid in answering these questions.
262
Previous studies had shown Allomyces spores use either chemotaxis or phototaxis to guide 263 dispersal. Here, we reveal that the sensorimotor system in A. arbusculus is multimodal -able to 
